The role of totally implantable central venous port (TICVP) system is increasing. Implantation performed by radiologist with ultrasound-guided access of vein and fluoroscope-guided positioning of catheter is widely accepted nowadays. In this article, we summarized our experience of TICVP system by surgeon and present the success and complication rate of this surgical method. Materials and Methods: Between March 2009 and December 2010, 245 ports were implanted in 242 patients by surgeon. These procedures were performed with one small skin incision and subcutaneous puncture of subclavian vein. Patient's profiles, indications of port system, early and delayed complications, and implanted period were evaluated. Results: There were 82 men and 160 women with mean age of 55.74. Port system was implanted on right chest in 203, and left chest in 42 patients. There was no intraoperative complication. Early complications occurred in 11 patients (4.49%) including malposition of catheter tip in 6, malfunction of catheter in 3, and port site infection in 2. Late complication occurred in 12 patients (4.90%). Conclusion: Surgical insertion of TICVP system with percutaneous subclavian venous access is safe procedures with lower complications. Careful insertion of system and skilled management would decrease complication incidence.
INTRODUCTION
For repeated administration of chemotherapeutic agents, intravenous hydration, or parenteral nutrition to cancer patients or chronically ill patients, the role of the totally implantable central venous port (TICVP) system is greatly increasing to address concerns about quality of life [1] . Annually, more than 5 million central catheters are implanted in the US, and the proportion of implantable catheter systems has been increasing since Niederhuber et al. [2] first reported this system. Typically, surgeons or radiologists execute these procedures using varying methods. Surgeons cut down or percutaneously puncture the cephalic, subclavian, or jugular vein, whereas interventional radiologists access the subclavian or jugular vein with the guidance of venography, ultrasound, or fluoroscopy. Recently, ultrasound-guided access to the vein, especially the internal jugular vein, and fluoroscope-guided positioning of the catheter have become widely accepted to reduce complications such as pneumothorax, pinch-off phenomenon, hematoma, or malposition of the catheter tip [3] .
However, because thoracic surgeons are familiar with the percutaneous puncture technique, cut down insertion of the central catheter, and the anatomy of the chest and neck vasculature, they can detect complications and manage them prompt-
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− 203 − ly and accurately. They can also create a pocket port easily, given their training in pacemaker pocket creation. In Keimyung University Dongsan Medical Center, the TICVP system has been provided by a thoracic surgeon since March 2009. All of the procedures were performed with one small skin incision and subcutaneous puncture of a subclavian vein.
In this article, we summarize our experience of the TICVP system and present the success and complication rate of this surgical method. The purpose of this study is to determine whether implanting a TICVP system with surgical methods is as safe as performing it with radiologic guidance.
MATERIALS AND METHODS
Between March 2009 and December 2010, 245 port systems were implanted into 242 patients by thoracic surgeons.
The patients' age, sex, underlying diseases, indications of the implantable port system, immediate and delayed complications, and total period of implantation of the port system were evaluated. All of the study protocols were accepted by the institutional review board of Keimyung University Dongsan Medical Center.
Before performing the procedure, the patient's coagulation status including prothrombin time, activated partial thromboplastin time, and platelet count were checked. No prophylactic intravenous antibiotics were given before the surgery.
In the operating room, intravenous sedation was not performed and the patient was monitored with electrocardiography, pulse oximetry, and automatic cuff blood pressure.
The neck and whole chest was prepared and draped. A circulating nurse was positioned near the patient's head and constantly checked the patient's condition during the operation.
As a port site, the right anterior chest was preferred. However, if the patient had received mastectomy or radiation therapy on the right side, or had a previous port scar, the left anterior chest was chosen. Patients were asked to turn their head to the contra-lateral side. After subcutaneous injection of 1% lidocaine for local anesthesia, a 3 cm transverse incision was made just 2 cm distal to the lower margin of the clavicle at the deltopectoral groove level. Gentle dissection of the subcutaneous tissue was done with electrocautery until the fascia layer was reached. At this layer, a pocket for the port was created with blunt and sharp dissection. To prevent skin tightness or necrosis, sufficient space for the port was provided with minor bleeding control. After preparing the port site, an additional subcutaneous injection of lidocaine was given in the area of the clavicular periosteum. An introducer needle was inserted at the deltoid tuberosity level while gently withdrawing the plunger of the syringe. Because the needle was inserted through previously dissected subcutaneous tissue, no additional incision was needed. Then the needle was inserted under and along the inferior border of the clavicle, making certain that the needle was virtually horizontal to the chest wall. Once under the clavicle, the needle was advanced toward the suprasternal notch until it entered the vein.
When we failed infraclavicular subclavian vein access, we converted to a supraclavicular subclavian vein puncture just lateral to the sternocleidomastoid muscle ( Fig. 1 ). After insertion of a J-tip wire, a Groshong catheter (BardPort; Bard Inc., Salt Lake, UT, USA) was introduced through the peel off sheath. After checking the venous return through the catheter and ensuring adequate heparinization, the catheter was cut to connect with the port (BardPort). The catheter was inserted to a depth of 13 to 16 cm of the catheter length through the subcutaneous puncture site (Fig. 2 ). After connecting the catheter and port, the port was placed in the pocket. Two anchoring sutures between the port hole and subcutaneous tissue were made to fix the port. After checking the patency of the port and flushing it with heparin, the wound was closed with tight obliteration of the dead space to prevent hematoma. After returning from the operating room, a routine chest X-ray was obtained to check the catheter position and to rule out postoperative complications like pneumothorax.
RESULTS
A series of 245 port systems were implanted into 242 patients, including 82 men and 160 women, with an age range of 14 to 86 years (mean, 55.74). In 240 of the patients, the TICVP system was implanted for chemotherapy and other oncologic management, while in 2 noncancerous patients, the system was implanted for parenteral nutrition or to secure an intravenous route. The pocket sites for the port were created Compression of the puncture site for a while and complete obliteration of the port site dead space was performed. The median duration of the TICVP system was 287.2 days, ranging from 3 to 980 days.
DISCUSSION
A totally implantable port system has been used increas- Due to its lower complication rate, interventional radiologists prefer the sonographic approach using the internal jugular vein than the external landmark-guided technique [6] [7] [8] .
Some surgeons prefer the cut down procedure to the cephalic vein instead of the percutaneous approach of the subclavian vein to avoid the risk of pneumothorax [9] . However, for a long period of time, the subclavian vein has been a preferred route for placement of the central venous catheter. This route provides a lower chance of infection and good stability on the chest wall [10] . Because the left innominate vein forms an acute angle from the vena cava, and has the possibility of damaging the thoracic duct, the right subclavian vein is preferred over the left. Pneumothorax occurs at a rate of 1% to 2.5% incidence after interventional radiologic placement of the chest port [6] [7] [8] , while occurring at an incidence of 2.4% to 4.3% after implantation by a surgeon [11, 12] . Biffi et al. [13] found that there was no difference in early complications among the internal jugular, subclavian, and cephalic veins in their comparison of central venous insertion sites. They also found that ultrasound-guided subclavian insertion showed the lowest proportion of failure [13] . Meanwhile Teichgraber et al. [3] reported no incidence of pneumothorax after 3,160 cases with an ultrasound-guided internal jugular vein approach. In our study, no pneumothorax occurred. If surgeons are very familiar with chest and neck vasculature, and have good hands with subclavian vein access, the incidence of pneumothorax will decrease. In addition, if the needle should proceed toward the sternal notch slowly and directly without changing the axis, the chance of pneumothorax would be rare.
Radiologists worry about hematoma or arterial puncture without guidance. However, the slow and gentle advance of the needle during venipuncture, accurate checking on the venous blood return to the syringe, and rapid withdrawal of the needle after puncturing the artery can prevent these events. In our experience, even after arterial puncture, rapid removal of the puncture needle and compression of the adjacent soft tissue for 1 or 2 minutes could prevent hematoma formation in every event.
In early insertion periods (March to May, 2009), when puncture through right subclavian access failed, the insertion site was changed to the left side. As a skin incision on the right anterior chest had already been made, an additional incision and pocket making was needed in the left side. After The total cost is lower without guidance. However, since we did not perform a comparative study with a radiology assisted port insertion group, we have a limited ability to test these advantages.
For a surgically implanted system using a subclavian vein, complication rates of 5% to 24.6% have been reported and those radiologically implanted at the same site show a lower complication rate up to 20.7% [8, 13] . We have a lower complication rate of 9.39% with no pneumothorax occurrence.
However, considering the high incidence of malposition of the catheter tip, complementary cooperation with a radiologist would be needed.
CONCLUSION
Surgical insertion of a TICVP system with percutaneous subclavian venous access is a safe procedure with a lower complication rate and many clinical benefits. Careful insertion of the system and skilled management should decrease the incidence of complications.
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